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Attorney Docket No. 17564-118 DIV 
IN THE UNITED STATE PATENT AND TRADEMARK OFFICE 



Applicant: David Godfrey Williams 

Serial No. : Unassigned 

Filed: Herewith 

For: APPARATUS FOR SUPPORTING AND TENSIONING A STENCIL 

Examiner: Unassigned 

Art Unit: Unassigned 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Sir: 

Prior to examination of the above-captioned application, kindly enter the amendments 
presented below: 

IN THE SPECIFICATION: 

On page 1, below the title and before the first paragraph, please insert the following title: 
- Field of the Invention --. 

On page 1, between the second paragraph and the third paragraph, please insert the 
following title: - Background of the Invention --. 

On page 2, before the first paragraph, please insert the following title: - Summary of the 
Invention -. 

On page 5, between the first full paragraph and the second paragraph, please insert the 
following title: Brief Description of the Drawings --. 

On page 7, between the first paragraph and the second paragraph, please insert the 
following title: -- Detailed Description of the Invention --. 



After page 15, please insert the following abstract: 

— Abstract of the Invention 

A support and tensioning frame for a stencil to enable solder paste 
to be applied to printed circuit boards and other electronic substrates comprising 
a support frame having four side members with at least two opposing side members 
having a stencil support surface which the stencil abuts and over which the stencil is 
flexed by two displaceable mounting bars disposed within opposing side members. 
The mounting bars are engaged with the stencil by a plurality of projections 
extending from a terminal edge of a mounting plate comprising each mounting bar 
which are sized for receipt by a plurality of apertures disposed along at least two side 
edges of the stencil. Each mounting bar is biased in an outwardly position by a 
plurality of compression springs disposed along each side member. Mounting bars 
are simultaneously displaced for engagement and disengagement of the stencil by an 
inflatable tubular member disposed within each side member and extending through 
all four side members of the support frame when the tubular member is inflated with 
air.— 



REMARKS 

This preliminary amendment is submitted in order to correct informalities in the form of 
the specification as filed. Applicant believes that the abstract submitted herein does not contain 
new subject matter and meets the requirement pursuant to 37 C.F.R. § 1.72(b). 

Early examination and favorable consideration of the above-identified application is 
earnestly solicited. If the Examiner has any questions concerning this application, the Examiner 
is invited to telephone Applicant's attorney at the number provided below. 
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A. Jason Mirdntfc^JIsq. (Reg. 
Barry J. Marenberg, Esq. (Reg. 
Mintz, Levin, Cohn, Ferris 
Glovsky and Popeo, P.C. 
One Financial Center 
Boston, MA 02111 
Telephone 617/348-1805 
Attorneys for Applicant 
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APPARATUS FOR SUPPORTING AND TENSIONING A STENCIL 



The present invention is primarily concerned 
with means for applying solder paste to circuit 
boards and a mounting support means therefor tout may be 
used for applying other viscous compounds such as glues 
or adhesives for other purposes* 

The present invention provides an improved 
supporting and tensioning frame for a stencil having 
improved means for displacement of the mounting teeth 
and also provides separate support means for the stencil 
which facilitate insertion and removal of the teeth of 
the frame in the slots of stencil. 

In G3 2264460 of Micro Metallic Limited there is 
disclosed a support and tensioning frame and a 
rectangular stencil mountable thereon wherein at least 
two opposite edge regions of the stencil have apertures 
which receive displaceable mounting fingers or mounting 
teeth cn opposite sides of the frame and tension the 
stencil by rotary or linear displacement of the teeth 
which abut the edges of the stencil and lie out of the 
main plane of the stencil in the tensioned condition. 

In GB 2292115A of N. M. Baker a mounting frame 
is disclosed wherein springs bias stencil mounting bars 
inwardly into a non-tensioning position and manually 
operable levers are used to displace cams to move at 
least two adjacent mounting bars outwardly to tension 
the stencil- Manual operation is required and the cams 
may not apply the same even tension nor the same force 
nor is there the same ease of stencil mounting as in the 
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present invention and the connection means of this prior 
application extend into the plane of the main body of 
the stencil. 

According to the present invention a support and 
tensioning frame for a stencil ~ for enabling soldering 
paste to be applied to electric circuit boards comprises 
a rectangular support frame with each of at least two 
opposite side regions of the frame having an elongate 
stencil support surface against which a stencil abuts 
and is flexed in such region on tensioning, and a 
displaceable mounting bar carrying a row of projections 
or teeth which are insertable and engageable in 
apertures in opposite side regions of a stencil, 
characterised by the feature that the mounting bars of 
said at least two opposite sides of the frame are 
permanently biased, for example, by spring means, to 
move away from each other into the stencil engaging 
position of the teeth, and that optionally operable 
displacing means are provided for optionally displacing 
each said mounting bar against the action of its 
biassing means to displace the mounting bars into closer 
proximity and, .in use, to displace the tensioning teeth 
out of the apertures in the opposite side regions of the 
stencil to permit the stencil to disengage from the 
teeth and frame. 

For achieving most accurate stencilling results, 
it is desirable that a rectangular and preferably square 
stencil be tensioned along all four sides and thus the 
following description will mainly be in respect of a 
stencil having teeth-receiving apertures along all four 
sides thereof and to a supporting and tensioning frame 
having mounting bars and tensioning teeth along all four 
sides thereof. 
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In accordance with the inventive principle of 
the earlier GB Patent 2264460, it is preferred that the 
frame of the present invention operate such that the 
mounting means which will preferably be teeth, do not 
extend into the plane in which the main central body of 
the stencil lies when tensioned which means the edge 
regions of the stencil have to be flexed over /under 
surfaces of the frame to be engaged by the mounting 
teeth. 

The optionally operable displacing means will 
accordingly be preferably provided along all four sides 
of the frame and preferably be simultaneously operable 
and preferably will comprise an inflatable and 
deflatable tubular or other flexible elongate member 
(normally closed at one end) which will preferably 
extend continuously around the four sides of the frame 
so as to act on the four dispiaceable mounting bars 
equally and simultaneously. Preferably a reieasable 
valve means is provided to optionally maintain the 
tubular means in the inflated condition prior to 
tensioning of the stencil and until the valve means is 
released to cause deflation of the tubular means via the 
biassing means to enable the teeth to engage in the 
apertures in edges of the stencil. Preferably the 
displacing means will be pneumatically inflatable. 

The supporting and tensioning frame will 
preferably be formed as a continuous channel formed of 
side sections preferably with corner connecting blocks 
and with side sections preferably of substantially bi- 
section with preferably the outermost limb or wall being 
of a shorter length than the inner limb or wall to 
facilitate mounting of the stencil - as will be 
subsequently described. 
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Also according to the present invention a 
stencil support and mounting means for facilitating the 
engagement of teeth of at least two opposite side 
regions of a rectangular supporting and tensioning frame 
in apertures in at least two opposite edge regions of a 
stencil and for facilitating " the deposition of said 
stencil, comprises a base means from which there extend 
at least two spaced apart projections providing support 
surfaces for engagement with at least two opposite edges 
of a rectangular or square stencil when the stencil is 
located extending therebetween such that the stencil is 
freely supportable and downwardly flexible, and guide 
and location means cooperable with surfaces of a 
rectangular or square supporting and tensioning frame 
for the stencil which when said stencil is supported on 
said projections and said frame is being guided and 
located seating on said support neans, said projections 
restrain downward deflection of the edge regions of the 
stencil which is otherwise flexed against an elongate 
support surface of the frame, and the teeth in said at 
least two opposite side regions enter into the apertures 
in the at least two opposite side regions of said 
stencil and such that on release of optionally operable 
displacing means of said frame, said teeth are biassed 
to be displaced outwardly to enter in said apertures 
and engage the stencil and hold the stencil in a 
tensioned condition. 

Also according to one aspect of the invention 
there is provided a combination of frame, stencil and 
stencil support. 

Preferably the base means will comprise a 
rectangular and preferably square sheet and the at least 
two projections and the location and guide means thereof 
are provided by at least two spaced apart stepped 
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members extending along opposite side regions of the 
base sheet with the inner normally horizontal surface of 
the steps of at least two facing projections acting to 
support opposite edges of a stencil and outer 
substantially vertical or upper extending surfaces of 
the projections acting to ' locate and guide the 
supporting and tensioning frame. Preferably four 
location and guide means will be provided - one along 
each side so that a precise location of the teeth within 
the apertures in the stencil is achieved- Other 
arrangements, such as a plurality of spaced apart 
projections and/or corner location/guiding for the frame 
may be provided. 

According to a preferred embodiment of the 
invention the stencil support and mounting means 
comprises a rectangular base sheet having four elongate 
stepped supports each extending along a side of said 
sheet and each having a shoulder on its inner side for 
supporting the edge of a stencil above the surface of 
the base sheet; said stepped supports being shaped and 
dimensioned and located so that a stencil support and 
tensioning frame may locate thereover and preferably 
around although if the projections are two-part , 
preferably within the outer part, so that teeth of the 
frame align with slots of a stencil supported on the 
shoulders of the support and mounting means. 

The invention will be described further, by way 
of example, with reference to the accompanying drawings, 
in which: - 

Fig. l is an inverted schematic plan view of a 
square supporting and tensioning frame for supporting a 
stencil (2) but primarily showing the channel (3) 
formation of the main part of the frame which is of 
substantially U-shaped section and also showing in the 
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lower edge a displaceable mounting bar (4) (which is one 
of four - one each side of the frame l) whilst in the 
upper left-hand quadrant (5) a quarter part of a 
stencil (2) is illustrated namely a upper quarter part 
of the stencil (2) having a plurality of parallel 
elongate slots (6) therein and extending along all four 
sides of the stencil (2) for receiving teeth (7) of the 
frame (not shown in Fig* 1 and only one shown in Fig. 
2); 

Fig. 2 is an enlarged fragmentary schematic 
section through one side of the stencil supporting and 
tensioning frame (1) and with the U-shaped channel (3) 
including the displaceable mounting bar (4) carrying a 
row of teeth, spring biasing means and an optionally 
inflatable displacing means together with the projection 
of a stencil supporting means; 

Fig. 3 is a plan view of a stencil support and 
mounting means incorporating the projection and location 
and guide means illustrated in solid black in Fig. 2 and 
provided along four sides of a base means or sheet; 

Fig. 4 is an elevation of one projection means 
and location and guide means of one side and which is 
located by being pressed into apertures in the base 
sheet ; 

Fig. 5 is an end elevation of the means of Fig. 

Fig. 6 is a section on line A-A of Fig. 3 
through the stencil support and mounting means; 

Fig. 7 is a plan of the whole of the metal 
stencil partly shown in Fig, 1; 

Fig. 3 is an enlarged fragmentary detail of the 
supporting and tensioning frame and comprising a 
perspective view of a corner region with part of the 
stencil illustrated - the displacing means being in the 
inflated condition (the other corners correspond except 
for inlet 21 ; ; and 
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Fig. 9 is a view similar to Fig* s but with the 
displacing means deflated and the consequential movement 
exaggerated. 

The apparatus illustrated in Figs, 1, 2, 3 and 9 
comprises a square support and tensioning frame member l 
formed of channel sides 3 of substantially U-shaped 
section with inclined corners joined by connecting 
blocks 22 . A square stencil 2 (only a quadrant /quarter 
5 thereof being illustrated in the upper left-hand part 
of Fig. 1) is tensionable on the frame 1 by four rows of 
teeth 7 each extending from a mounting plate 7' (only 
one shown) mounted on an inclined surface 4A on each of 
the displacement mounting bars 4 and held in position 
by bolts 7" extending therethrough and into the bars 4. 
The teeth 7 are locatable in the elongate slots 6 in the 
four sides of the stencil to engage at the ends thereof 
to tension the stencil 2. The teeth extend at 45° to 
the vertical. The slots 6 and separating metal strips 
6 r are of substantially equal width so that 
approximately 50% of the stencil material is removed to 
facilitate flexing and even tensioning. 

In Fig* 1 the bottom of the apparatus is 
illustrated i.e. it is viewed from below in the position 
of use and also of mounting and dismounting. The 
stencil at least in its central region is the lowermost 
surface of the apparatus and normally has apertures (not 
shown) formed therein for the passage of solder paste or 
other material - the thickness of deposition of which is 
determined by the thickness of stencil sheet which is 
normally of metal. 

Four elongate displaceable mounting bars 4 are 
provided with each one being reciprocably and linearly 
displaceably mounted on slider bars 3 at least extending 
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through end mounting blocks 4B between the walls (10,11) 
defining the channel sections 3 and a plurality of 
compression springs 9 are provided along each side and 
being located in bores l' in the frame 1 and bores 4* in 
the bars 4 for biassing the mounting bars 4 into an 
outwardly displaced position in which the teeth 7 
carried thereby in use engage in the apertures 6 along 
the flexed sides of the stencil 2 and act to tension the 
stencil, with the outer edge regions of the stencil 2 
being flexed out of the operative, lowermost main plane 
of the stencil sheer (over surfaces 10*) - the teeth 7 
also being located above said plane. The plurality of 
springs 9 are provided along each side to provide for 
balanced tensioning. 

The normally inverted U-shaped channel section 
3 illustrated in Fig. 2 (and Figs, a and 9) comprising 
two limbs 10 and 11 connected by a web 12 and has an 
inner limb 10 with an elongate stencil support surface 
10 f which is preferably curved to provide a smooth 
transition and is locatable in position lower than the 
surface 17 of a stencil support 13 (Figs. 3-6 to be 
described) and is in such disposition above the surface 
11' of the outer limb 11 of the U-shaped section which 
surface 11' is intended to rest on the upper surface 
base member (14) of a stencil support means 13. An 
inflatable, flexible tube 20 (shown compressed/ deflated 
in Figs. 2 and 9) extends around the frame between outer 
limbs 11 and bars 4 and extending from inlet pipe 21 
which leads to a pressurized air supply to effect 
inflation and a control valve means which also releases 
the pressure within the flatable tube/airbag 20. The 
other end of tube 20 is closed at the corner block to 
which inlet pipe 21 is connected ♦ The tube 20 extends 
between bars 4 and limb the outer 11 of frame l and on 
inflation urges bars 4 against springs 9 to permit 



stencil loading/unloading. An L-shaped retaining plate 
2 3 is secured along each side and one litab thereof holds 
the tube 20 in place - see Figs. 8 and 9. Corner blocks 
22 have passages (not shown) through which tube 20 
extends to its closed end and thus simultaneous 
inflation or deflation is possible along the four sides. 

The stencil supporting and mounting means 13 
is illustrated in Figs* 3 to 6 and comprises a square 
base panel 14 of stiff material and has four identical 
and identically located projections 15 extending 
therefrom and parallel to the four sides of base panel 
14 which has three apertures in each side for securely 
receiving locating lugs 16. Each projection 15 has 
support surfaces 17 for receiving the outer edges of the 
stencil 2 and a guide surface 18 against which the inner 
surface of limb 11 of the frame 11 slides. The four 
surfaces 18 together act to precisely locate the frame 1 
relative to the apertures 6 in stencil 2 so that teeth 7 
enter such i.e. are in register. 

In an alternative arrangement (not illustrated) 
four identically arranged but partly inclined slotted 
projections are provided to provide the same support for 
the stencil but additionally the slots register with the 
slots of the stencil when laid on top to facilitate the 
engaging/disengaging of the teeth and locating bolt 
heads also locate in apertures in the corners of the 
mounting frame so that accurate registration is 
achieved - 

In explanation of the cooperation of the frame 
1, stencil 2 and mounting means 13 of Figs. 3-6, the 
upper surface 17 and vertical surface 19' of ail the 
four locating projections 15 act to precisely locate the 
frame in position with the inner shoulder 19' also 
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precisely locating the stencil so that when the stencil 
2 is located between the four projections 15 it is 
precisely located and then the supporting tensioning 
frame l is lowered on to the mounting means 13 so that 
the surface 10* downwardly displaces the central portion 
of the stencil 2 with the outer edge 2' being supported 
on the shoulder 17 so that as the tensioning frame 1 is 
lowered, the teeth 7 on each of the mounting bars 4 
enter into the apertures 6 in the side regions of the 
stencil 2. 

Once the mounting frame has been located with 
the teeth 7 extending through the elongate apertures 6 
in the edge regions of the stencil, an optionally 
operable displacing means or inflated inflatable tube 20 
is depressurised (via outlet pipe 20 to assume the 
position of Fig. 9) with the result that the spring 
biasing means 9 urge the mounting bars 4 and teeth 7 of 
all the bars to move outwardly such that the teeth 7 
cause the stencil 2 to be tensioned in an accurate and 
easy manner over surface 10'. The teeth 7 lie out of 
the main plane of the stencil in the tensioned condition 
thereof and at all times. In other words the teeth 7 
terminate at a shorter distance from web 12 than does 
the stencil support wall 10 with surface 10'. 

The plates 7 1 from which the rows of teeth 7 
extend are removable if desired by suitable 
disengagement of threaded bolts 7" which abuts against 
an inclined surface 4A extending along a side of the bar 
4. Shims 7A are also mountable in similar manner. 

The present invention has considerable advantage 
in that the support means may comprise the packaging of 
a foil or stencil e.g. of cardboard or the like and thus 
no handling of the stencil is required for mounting on 
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the support frame nor for dismounting as such may occur 
on the supporting means which provides for considerable 
safety and avoids damage. Additionally, the springs 
maintain the stencil in tension when in use and enable 
the provision of a strong even pressure and bowing of 
the side walls is avoided or minimized. 

According to a broader aspect of the invention 
relating to the stencil support and mounting means, such 
comprises spaced apart support and locating means for 
supporting and locating the opposite edges of a 
rectangular stencil above a space into which the main 
body of the stencil is downwardly flexible, guide and 
locating means for guiding and locating a rectangular 
supporting and tensioning frame for the stencil and 
associated with said support and locating means such 
that the mounting teeth of said frame register with the 
apertures in the stencil when the stencil and frame are 
supported on the support and mounting means. 
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CLAIMS 

What is claimed is: 

1 . A device for printing materials onto surface contacts on a circuit board or other 
electronic substrate, comprising: 

a stencil comprising a central body having one or more apertures formed through 
the stencil thickness to define a pattern for printing solder on said substrate, said central body of 
said stencil defined by four peripheral edges, wherein opposing edges are of equal length, and 
wherein each of said four peripheral edges of said stencil is provided with a plurality of receiving 
apertures. 

2. The device as recited in claim 1, wherein said stencil is configured to be mounted 
on a support frame of an apparatus for supporting and tensioning said stencil to enable solder 
printing onto said circuit boards and other electronic substrates. 

3. The device as recited in claim 2, wherein said stencil mounted on said support 
frame is positioned thereon so that said plurality of receiving apertures on said four peripheral 
edges of said stencil receive a corresponding plurality of teeth extending from corresponding 
edges of said support frame such that said stencil is secured and tensioned on said support frame 
at all peripheral edges so as to eliminate kinking or deformation of said stencil on said support 
frame . 

4. The device as recited in claim 1, wherein said four peripheral edges of the stencil 
are all of equal length. 

5. The device as recited in claim 1, wherein said stencil comprises a stencil foil 
comprising a thin metallic sheet. 

6. The device as recited in claim 1, wherein said plurality of receiving apertures 
define elongated slots, said slots being separated by a plurality of elongated strips. 



-13- 



7. The device as recited in claim 6, wherein said elongated slots and elongated strips 
are of substantially the same width. 

8. An apparatus for supporting and tensioning a stencil to enable solder printing of 
circuit boards and other electronic substrates, comprising: 

a support frame having four side members with each side member connected to another 
side member and including a channel which extends continuously through each side member; 

a displaceable mounting bar associated with each or said four side members with each 
mounting bar disposed within the channel and including a mounting plate, which carries a 
plurality of projections extending from the mounting plate to comprise a terminal side edge, and 
an inclined surface adjacent the mounting plate, which angles the mounting plate; 

a mechanism to bias each mounting bar away from another opposing mounting bar; 

a unitary inflatable tubular member disposed within the channel and extending through 
the four side members to displace each mounting bar toward another opposing mounting bar, and 

a stencil comprising a central body having one or more apertures formed through the 
stencil thickness to define a pattern for printing solder on said substrate, said central body of said 
stencil defined by four peripheral edges, wherein each of said four peripheral edges of said 
stencil comprises a plurality of receiving apertures, said receiving apertures configured to receive 
said plurality of projections on each of said mounting plates when said stencil is positioned on 
said support frame, such that when said mounting bars are biased away from each other said 
stencil is tensioned on all sides and kinking or deformation of said stencil on said support frame 
is eliminated. 

9. The apparatus for supporting and tensioning a stencil of claim 8, wherein the 
channel comprises a substantially U-shaped section with an elongate outer wall and an elongate 
inner wall, wherein the inner wall is of greater length and height than the outer wall. 

10. The apparatus for supporting and tensioning a stencil of claim 8, wherein the inner 
wall comprises an elongate support surface that the stencil abuts when the stencil is mounted to 
the support frame. 
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1 1 . The apparatus for supporting and tensioning a stencil of claim 9, wherein the 
elongate support surface is curved to facilitate flexing of the stencil. 

12. The apparatus for supporting and tensioning a stencil of claim 9 S wherein the 
mechanism to bias each mounting bar away from another opposing mounting bar comprises a 
plurality of compression springs disposed along the inner wall of the channel adjacent each 
mounting bar and received by a plurality of bore holes disposed along the mounting plate to 
accept the plurality of compression springs. 

13. The apparatus for supporting and tensioning a stencil of claim 8, wherein the 
plurality of projections is sized (of a dimension) to engage a plurality of receiving apertures 
disposed along each edge of the stencil. 

14. The apparatus for supporting and tensioning a stencil of claim 13, wherein the 
plurality of projections do not extend into a horizontal plane of the stencil when the stencil is 
engaged and flexed thereon. 

15. The apparatus for supporting and tensioning a stencil of claim 8, wherein the 
mounting plate is removably mounted to the inclined surface by a plurality of fasteners disposed 
against the inclined surface. 

16. The apparatus for supporting and tensioning a stencil of claim 8, wherein the 
inflatable tubular member further comprises an air control mechanism connected to a first 
terminal end of the inflatable tubular member to control a supply of air to the inflatable tubular 
member. 

17. The apparatus for supporting and tensioning a stencil of claim 16, wherein the air 
control mechanism includes an air inlet pipe with a terminal end removably connected to an 
external air supply and a release valve mounted to the air inlet pipe to control flow of air. 



18. The apparatus for supporting and tensioning a stencil of claim 17, wherein the 
inflatable tubular member further comprises a second terminal end which is closed. 

19. The apparatus for supporting and tensioning a stencil of claim 8, wherein the four 
peripheral edges of the stencil are all of equal length. 

20. The apparatus for supporting and tensioning a stencil of claim 8, wherein the 
stencil comprises a stencil foil comprising a thin metallic sheet. 

21 . The device as recited in claim 8, wherein said stencil comprises a stencil foil 
comprising a thin metallic sheet. 

22. The device as recited in claim 8, wherein said plurality of receiving apertures 
define elongated slots, said slots being separated by a plurality of elongated strips. 

23. The device as recited in claim 22, wherein said elongated slots and elongated 
strips are of substantially the same width. 

24. A device for printing materials onto surface contacts on a circuit board or other 
electronic substrate, comprising: 

a stencil comprising a central body having one or more apertures formed through 
the stencil thickness to define a pattern for printing solder on said substrate, said central body of 
said stencil defined by four peripheral edges, wherein opposing edges are of equal length, and 
wherein each of said four peripheral edges of said stencil is provided with a plurality of receiving 
apertures which define a plurality of elongated slots separated by a plurality of elongated strips, 
said elongated slots and said elongated strips being of substantially the same width. 
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